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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Department of
the Army, Office of Chief of Engineers, Washington, D.C. 20314.

The purpose of a Phase I investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon visual
observations and review of available data. Detailed investigations
and analyses involving topographic mapping, subsurface investigatioms,
material testing, and detailed computational evaluations are beyond
the scope of a Phase I investigation; however, the inspection is
intended to identify any need for such studies which should be

performed by the owner.

In reviewing this report, it should be realized that the reported
condition of the dam is based on obaervations of field conditions at
the time of inspection along with data available to the inspection
team, In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability of the dam,
removes the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected under
the normal operating enviromment of the structure.

It is important to note that the condition of the dam depends on
numerous and constantly changing internal and external factors which
are evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
frequent inspections can unsafe conditions be detected and only
through continued care and maintenance can these conditions be

prevented or corrected.

Phase 1 inspections are not intended to provide detailed hydrologic

and hydraulic analyses. In accordance with the established Guidelines,
the spillway design flood is based on the estimated "Probable

Maximum Flood" for the region (greatest reasonably possible storm
runoff), or fractions thereof. The spillway design flood provides a
measure of relative spillway capacity and serves as an aid in
determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and

the downstream damage potential.

The assessment of the conditions and recommendations was made by
the consulting engineer in accordance with generally and currently

accepted engineering principles and practices.
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ASSESSMENT: Based on the evaluation of the conditions, Ebensburg
Storage Dam is considered to be unsafe/nonemergency due to the
presence of slumps and wet areas on the downstream slope of the
3 dam. Detailed investigation of the dam to control the seepage and
% Z slumping on the downstream face of the dam is recommended.
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3 : It is reported that the outlet pipe gate has not been operated in
g i i the recent past. It is therefore recommended that the owner evaluate
the operational condition of the pipe gate and_perform the necessaty

mamtenance.? \JSZDAC\M 31 - 8g-C& ¢(7¢ .
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The floeod dxacharge capacity of the Ebensburg Storage Dam was
evaluated according to the recommended procedure and was found to

= pass 20 percent of the probable maximum flood (PMF) without overtop-

: ping the low spot on the crest of the dam. Therefore, according to
the recommended criteria, the flood discharge capacity of the dam is
classified to be inadequate. However, it was found that during the
passage of 20 percent of the PMF, backwater from a railroad embankment
located approximately 1000 feet downstream from the dam would

increase the tailwater at the dam site to within 6 feet of the
spillway crest, significantly reducing the breaching potential due

to overtopping of the dam. Therefore, the spillway capacity is not
considered to be seriously inadequate. However, if the downstream
railroad embankment were to be removed in the future, the adequacy

of the spillway or need for increasing spillway capacity should be
reevaluated. It was estimated that the filling of the low spots on
the crest of the embankment would increase the spillway capacity to
about 40 percent of the PMF.
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The following recommendations should be implemented immediately
or on a continuing basis:

1. The owner should immediately retain a
professional engineer for detailed evalua-
tion of the dam and prepare and execute

plans for: (a) controlling seepage and
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(W' slumping on the downstream face of the dam =
and (b) evaluating the integrity of the
embankment in view of the observed conditions.
The detailed evaluation of the dam should

_ include, but not be limited to, subsurface

2 . investigations, materials testing, and

: seepage and stability analyses,

2. 1In conjunction with the detailed evaluation
o of the dam, the crest of the dam should

fr be surveyed and the low spot filled to

the degign elevation.

- 3. The operational condition of the sluice
gate should be evaluated and necessary
maintenance performed.

. 4, Around-the-clock surveillance should be .
i provided during unusually heavy runoff and a ;
2 formal warning system should be developed to J

alert the downstream residents in the event
of emergencies,

5. The dam and appurtenant structures should be
inspected regularly and necessary maiutcuance
performed. A review of the regicnal geology
indicates that some deep coal mine workings
exist in the vicinity of the dam site.

' Therefore, future inspections should include a

% search for any indications of subsidence.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM
EBENSBURG STORAGE DAM
NDI I.D. PA 442
DER I.D. 11-61

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. The inspection was performed pursuant to the
authority granted by The National Dam Inspection Act, Public Law
92-367, to the Secretary of the Army, through the Corps of Engineers,

to conduct inspections of dams throughout the United States.

b. Purpose. The purpose of this inspection is to determine if
the dam constitutes a hazard to human life or property.

1.2 Description of Project

a. Dam and Appurtenances. Ebensburg Storage Dam consists of
an earth embankment approximately 450 feet long with a maximum
height of 16 feet from the downstream toe and a crest width in the
range of 12 to 14 feet. On the downstream slope, a rock toe is
located in the middle one-third of the embankment, extending to
approximately midheight of the dam. On the upstream slope, cast-in-
place concrete slabs extending approximately 4 feet above normal
pool level constitute the upstream slope protection., The flood
discharge facilities for the dam consist of a 56-foot-wide, 3-foot-
deep channel on the left abutment. The spillway channel discharges
into a plunge pool at the toe level near the left abutment. The
outlet works include a reinforced concrete intake tower and 20-inch
blow-off pipe and 12-inch supply pipe. Both of these pipes are
encased in concrete through the embankment. Flow through these
pipes is controlled by valves on the upstream intake tower. This
outlet system constitutes the emergency drawdown facilities for the
reservoir.

b. Location. The Ebensburg Storage Dam is located northeast
of Ebensburg in Cambria Township, Cambria County, Pennsylvania
(Plate 1).

c. Size Classification, Small (based on 16-foot height and

131 acre-feet maximum storage capacity).




. 3
d. Hazard Classification. The dam is classified to be in the

high hazard category. The city of Ebensburg's water treament
» plant is located immediately downstream from the dam. Approximately

{ 1000 feet downstream from the dam, Howell's Run flows under a
' 20-foot-high railroad embankment. It is estimated that in the event 3
of a dam failure, the railroad embankment can impound the discharge
from the dam without overtopping. However, since the structural
adequacy of this embankment as a water retention structure is ;
questionable and subsequent failure of this embankment would cause
< loss of life and property damage further downstream, the Ebensburg
X Storage Dam is classified to be in the high hazard category.

ARt
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e, Ownership. Borough of Ebensburg, (address: Mr. William
 : Bumford, Borough Manager, Ebensburg Borough, 300 West High Street,
- Ebensburg, Pennsylvania 15931).

f. Purpose of Dam. Water supply.

8. Design and Construction History. The dam was designed by
borough engineers and constructed by Leard Elder & Son, a
) construction company from Ebensburg, Pennsylvania, with completion
i in 1923,

h. Normal Operating Procedure. The reservoir is normally
maintained at Elevation 1990, the level of uncontrolled spillway
crest level. When the lake is at or above the spillway level,
inflow is discharged through the uncontrolled spillway.

1.3 Pertinent Data. Elevations referred to in this and subsequent

sections of the report were calculated based on approximate field

3 measurements assuming the spillway crest elevation to be 1990 (USGS

] Datum), which is interpolated from the USGS 7.5 minute Ebensburg |
quadrangle map.

a, Drainage Area 1.9 square miles

b. Discharge at Dam Site (cfs)

Maximum known flood at dam site 350 cfs (in 1936)
Outlet conduit at maximum pool Unknown

Gated spillway capacity at maximum pool Not applicable
Ungated spillway capacity at maximum pool 528

Total spillway capacity at maximum pool 528(1)

o e AL LA i e ot 1

(Dgee Appendix D, Page D4 of 11, routing through Ebensburg Storage
Dam line outflow,
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5 ( c. Elevation (USGS Datum) (feet)
{ | ~
! Top of dam 1992.1 (measured
i low spot)
: Maximum pool 1992.1
Normal pool 1990
Upstream invert outlet works 1968+
Downstream invert outlet works Unknown
Streambed at center line of dam 1965+
Maximum tailwater Unknown
Downstream toe 1976
. d. Reservoir Length (feet)
L Normal pool level 1600
Maximum pool level 1600 (estimated)
. e. Storage (acre-feet)
b Normal pool level 92
= Maximum pool level 131
’ f. Reservoir Surface (acres)
Normal pool level 9.2
Maximum pool level 13+
g. Dam
¢ Type Earth
] Length 450 feet
Height 16 feet
Top width 12 to 14 feet
Side slopes Downstrean:
2 Horizontal: A
i 1 Vertical ‘
Upstream:
2 Horizontal:
1 Vertical
Zoning Yes g
3 Impervious core Yes 2
i I Cutoff Yes o
‘ % Grout curtain None
h. Regulating Outlet.

Type 20-inch cast
iron pipe
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1.

Length

Closure

Access

Regulating facilities

Spillway
Type

Length

Crest elevation
Gates

Upstream channel
Downstream channel

150 feet+
Upstream valves
Foot bridge
Valves at intake
tower

Broad—-crested
overflow section
56 feet

1990

None

Lake

Rectangular con-
crete discharge
channel
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SECTION 2
DESIGN DATA

2.1 Design

a, Data Available. The gvailable data, consisting of files and
design drawings, were provided by the Commonwealth of Pennsylvania,
Department of Environmental Resources (PennDER).

(1) Hydrology and Hydraulics. No hyrology and hydraulic
analyses are available. The records include design capacity of
the spillway.

(2) Embankment. Available information includes design drawings
and a report prepared by the state upon the review of the original
design,

(3) Appurtenant Structures. Design drawings are not available
for the appurtenant structures. o :

b. Design Features

(1) Embankment. The dam consists of an earth embankment
impounding a 9-acre reservoir. Plates 2 and 3 illustrate the
plan of the reservoir and the dam, respectively. A typical
cross section of the embankment is illustrated in Plate 4, It
consists of two zones. The zones are identified to be "selected
material rolled" on the upstream side and "material rolled" on the
downstream side, The upstream side of the dam is protected by
a 10-inch concrete slab extending approximately one foot above
the normal pool level to a concrete cutoff wall located at the
upstream toe of the dam. The design drawings show the upstream
cutoff wall to be two feet thick, extending for the entire
length of the dam. Construction progress reports indicate that
the cutoff wall was extended to the impervious layers. The
design drawings also indicate that a three~foot-wide puddle
clay fill was placed on the downstream side of this concrete
cutoff wall, A state report, dated 1922, indicates that no
subsurface investigation was conducted prior to the comstruction
of the dam.

(2) Appurtenant Structures. The appurtenant structures for
the dam consist of an overflow spillway and outlet works. The
spillway structures include a rectangular concrete channel
located on the left abutment, discharging into a stilling basin
near the toe level. As it presently exists, the spillway
channel at the control section is 56 feet wide and 3.1 feet

5
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(, deep. Plate 5 illustrates the designed spillway cross section
and profile. The outlet worka facilities for the dam consist

of a reinforced concrete intake tower and a 20-inch blow-off pipe

and 12-inch supply pipe located at the center of the embankment. |
The design drawings and construction progress reports indicate that
the outlet pipes were encased in concrete through the embankment. : ;
No information was available on the details of the intake tower. | ;
Original drawings do not show such an intake structure. However, to : ;
the knowledge of the owner, the intake tower was comstructed in ‘ ;
conjunction with the construction of the dam. Flow through the out-
let pipes is controlled by valves located in the intake tower. 1

c¢. Design Data.

(1) Hydrology and Hydraulics. The state report entitled,
Report Upon the Application of the Borough of Ebemnsburg, dated
May 19, 1922, reported the full capacity of the spillway to be
1140 cfs, based on a 55-foot width and 4-foot depth.

(2) Embankment. The available information includes no
quantitative design data for the embankment. 1

2,2 Construction, Very limited information is available on the
construction of the dam, The only reported construction difficulty
was encountered during the excavation of the cutoff trench. At

the bottom of the valley, adequately impervious strata were
encountered at depths of 6 to 12 feet, Om the sides of the valley,
cutoff trenches were extended to depths up to 23 feet without
encountering adequate impervious layers.

2.3 Operation. No formal operating records are available for the

dam. According to correspondence included in the state files, the

highest pool level occurred during the 1936 flood, when the flow

J depth in the spillway was reported to be 19 inches, which was
estimated to correspond to a discharge of 350 cfs.

PO S o —_—

f 2.4 Other Inweafigations. None reported.

j 2.5 Evaluation

a. Availability. The available information was provided by
PennDER.

Pl b. Adequacy. The available information includes no technical
Lo data to assess the design of the embankment. Therefore, the available
T information is not considered sufficient to evaluate the adequacy

b of the design and the construction of the dam,




SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The on-site inspection of Ebensburg Storage Dam
consisted of:

1. Vvisual inspection of the embankment, abutments,
and embankment toe.

2, Visual examination of the appurtenant structures,
3. Evaluation of the downstream area hazard potential,
The specific observations are illustrated in Plate 6.
b. Embankment. The general inspection of the embankment { i
consisted of searching for indications of structural distress, such
as cracks, subsidence, bulging, wet areas, seeps and boils, and

observing general maintenance conditions, vegetative cover, erosion,
and other surficial features.

The two most significant conditions noted at the dam site were the
presence of wet areas in a the middle half of the downstream slope
starting at a level about 8 feet from the crest level and extending
to the toe of the embankment. Two slumps associated with this
seepage through the embankment are located on each side of the
rock-fill along the toe of the dam. The slump located on the

right side of the rock toe appears to cover an area approximately 4
30 feet long and has settled by about three to four feet relative !
to the original downstream slope. A swampy area is located below
the toe of the dam in line with this slump. The discharge from 3
the seepage area is estimated to be on the order of 5 to 10 gallona
per minute, No measurable seepage appears to be associated with the
wet areas on the remaining portion of the downstream slope.

The crest of the dam was surveyed relative to the spillway crest
level, The freeboard was found to range from 2.5 feet adjacent to
the spillway wall to about 4.7 feet near the right abutment, A
200~foot section of the crest measured from the spillway side

was found to be below the top of the spillway wall elevation, which
was presumed to be the design elevation for the embankment crest.
The dam crest profile is illustrated in Plate 7,

examined for deterioration or other signs of distress or obatructions

¢. Appurtenant Structures. The spillway structures were i

7
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that would limit the flow. The spillway structures were found to be
in good condition.

d. Reservoir Area. Approximately 80 percent of the watershed
of the Ebensburg Storage Dam initially drains into Howell's Run
Dam, which is located about 1/2 mile upstream. While the watershed
is predominantly covered with farmlands, the Ebensburg Storage Dam
also receives runoff from urban residential areas located at the
southern end of the watershed area. A review of the regional
geology (Appendix F) indicates that the shoreline of the reservoir
is not likely to be susceptible to massive landslides which would
affect the storage volume of the reservoir. This review also
indicated that deep coal mine workings exist in the vicinity of the
dam site, posing potential for subsidence. In this inspection, no
signs of subsidence were observed.

e. Downstream Channel. Approximately 1000 feet downstream
from the dam, Howell's Run flows under a 20-foot-high railroad
embankment and discharges into a small lake locally known as Lake
Jenks. One residence and several park buildings are located in the
vicinity of Lake Jenks. Discharge from Lake Jenks flows under a
second railroad embankment through two 9-foot-diameter culverts,
following which the stream flows through a developed area south-
east of Ebensburg.

3.2 Evaluation. In view of the presence of seepage and slumps on
the downstream face of the dam, the condition of the dam is
considered to be poor. The observed conditions raise concern as
to the continued stability of the embankment. Therefore, a
detailed investigation of the embankment is recommended,

|
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SECTION 4
OPERATIONAL FEATURES

4.1 Procedure. There are no formal operating procedures for the
dam. The reservoir is normelly maintained at the crest level of the
uncontrolled spillway, with excess inflow discharging through the
spillway.

4.2 Maintenance of the Dam. The maintenance condition of the dam
is considered to be fair. The crest and downstream face of the dam
are covered with grass. While the crest of the dam appears to be
periodically mowed, some brush was found on the downstream slope
near the right abutment.

4.3 Maintenance of Operating Facilities. The operation of the
outlet pipes sluice gate was unobserved. Borough personnel reported
that the gate has not been operated in the last several years.
However, the downstream end of the outlet pipe could not be located.
Apparently, during the construction of the water treatment plant,
which is located immediately downstream from the dam, the blow-off
pipe was rerouted to a point further downstream, which could not

be identified.

4.4 Warning System. No formal warning system exists for the dam.
Telephone communication facilities are available from the water
treatment plant at the dam site.

4.5 Evaluation, The maintenance condition of the dam and the
operating facilities are considered to be fair. It is recommended
that the owner locate the downstream end of the blow—off pipe and
evaluate the operational condition of the blow-off pipe sluice
gate,




{ SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Ebensburg Storage Dam has a watershed of
1.9 square miles and impounds a reservoir with a surface area of
9.2 acres at normal pool level. The flood discharge facilities
B for the dam consist of an overflow spillway located on the left
bl abutment. The flood discharge capacity of the spillway, based on
E the available head relative to a low spot on the crest of the
dam, was estimated to be 528 cfs. Howell's Run Dam, with a water-
shed of 1.4 square miles, which impounds a reservoir of 84 acres,
is located approximately 1/2 mile upstream from this dam.

A b. Experience Data. As previously stated, Ebensburg Storage
= Dam is classified as a small dam in the high hazard category. Under
- the recommended criteria for evaluating emergency spillway discharge
3 i capacity, such impoundments are required to pass half to full

: m.

The PMF inflow hydrograph for the reservoir was determined utiliging
the Dam Safety Version of the HEC~1 computer program developed by
the Hydrologic Engineering Center of the U.S. Army, Corps of Engineers.

5 .4

The hydrographs for the Ebensburg Storage Dam were determined by
initially routing the hydrograph through the upstream dam and
combining the outflow with the discharge contributed from the
watershed downstream from Howell's Run Dam. The data used for the
1 computer analysis are presented in Appendix D. The full and

) one-half PMF inflow hydrographs were found to have peaks of 3290
and 1490 cfs, respectively. The computer outputs are included in
Appendix D,

‘ ¢. Visual Observations. On the date of inspection, no condi-
' tions were observed that would indicate that the spillway of the dam
would not operate satisfactorily in the event of a flood.

d. Overtopping Potential. Various percentages of the PMF

inflow hydrograph were routed through the reservoir starting from
: normal pool elevation. It was found that the dam can pass 20
= percent of the PMF without overtopping the embankment. At 50
percent of PMF, the low spot on the embankment would be overtopped
‘ for a duration of 9-1/2 hours, with a maximum depth of 1.05 feet.

i Further routing of the flood through the downstream railroad
| embankment culvert (a 5-foot-diameter pipe) indicates that during
;! the passage of 20 percent PMF, backwater from the railroad embankment

10
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would increase the tailwater at the dam site to a level within six
feet of the spillway crest. The computer input for this analysis

and the pertinent sections of the computer output are included in
Appendix D. The railroad embankment culvert and hydraulic character-
istice are illustrated in a sketch included in Appendix D,

A flood routing conducted assuming the low spots on the crest of
the dam were filled to the level of the spillway wall indicates
that the dam would pass 40 percent of the PMF without overtopping.

e. Spillway Adequacy. The spillway capacity is found to be
less than the recommended spillway design flood range of half
to full PMF, Therefore, according to the recommended criteria,
the spillway capacity is classified to be inadequate., However, it
is not considered to be seriously inadequate, because during the
passage of 20 percent or larger percentages of the PMF, backwater
from the downstream railroad embankment would increase the tailwater i
at the dam site to within six feet of the spillway crest or higher;
therefore, reducing the breach potential for the dam.

A review of the flood routing data through the downastream railroad
embankment indicates that the railroad embankment during the passage
of large storms would overtop while impounding a temporary reservoir |
approximately equal to Ebensburg Storage Dam in storage capacity.
Because backwater from the railroad embankment will significantly
increase the tailwater at the Ebensburg Storage Dam, reducing its
breach potential, failure of the Ebensburg Storage Dam is likely to
occur following the failure of the downstream railroad embaunkment.

The above description of the probable sequence of events during the
passage of a severe storm indicates that initial downstream damage
would be caused by the failure of the railroad embankment, and it is
estimated that subsequent failure of the Ebensburg Storage Dam would
not introduce significant added damage.

It should be noted that if the railroad embankment were to be removed,
or the size of the culvert through the embankment were to be increased,
eliminating the high tailwater at the dam site during the passage of
severe storms, vwhich in turn increases the breach potenital of the

dam, the need for increasing the spillway capacity should be rein~
vestigated,
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

(1) Ewbankment. As discussed in Section 3, the field
observations revealed various signs of distress consisting of
extensive wet areas and slumps on the downstream face of the dam.
Because the design lacks a positive internal drainage systea,
concern exists as to the effect of seepage on the stability of the
embankment. Although previous inspections indicate that the
seepage conditions have existed since the initial filling of the
dam, no siumping conditions have been reported. Presently observed
slumps on the downstream face indicate that the condition of the
embankment is degrading. Therefore, the integrity of the embankment
as an impoundment structure should be investigated and reevaluated,

(2) Appurtenant Structures. A review of the available informa-

tion and visual observations indicate that there are no spparent
structural deficiencies that would significantly affect the perform—
ance of the appurtenant structures.

b. Design and Construction Data. No quantitative design and
construction data are available on the design of the dam.

c. Operating Records. No operating records are kept for the
dam,

d. Post-Construction Changes. There are no formal records
of post-construction changes. However, field observations suggest
that two post-construction changes were undertaken. It appears
that the area below the toe of the dam was raised approximately
8 feet, in conjunction with the construction of the water treatment
plant immediately dowmstream from the dam. The design drawings
indicate the height of the dam to be 24 feet. During this inspec-
tion, the height of the dam was measured to be 16 feet. The
rock~fill on the middle one-third of the downstream slope extending
from toe level to a level about 8§ feet below the crest level also
appears to have been constructed after the original construction.

e. Seismic Stability. In view of the concerns that exist as
to the static stability of the dem, the seismic stability of
the dam is also considered to be questionable, Therefore, the
seismic stability of the dam should be reassessed in conjunction
with further investigation and evaluation of the embankment.

12
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS
PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Assessment. Visual observations indicate that the Ebensburg
Storage Dam is in poor condition. In view of the presence of wet
areas and slumps on the downstream face of the dam, the condition
of the dam is assessed to be unsafe/nmonemergency. Although available
records indicate that the wet conditions on the downstream slope of
the dam have existed since shortly after initial filling of the
reservoir and in the past some attempts were made to control this
wvetness by placing rock-fill on the downstream slope, the presence
of slumps suggests that the condition is degrading. Therefore,
detailed investigation of the condition of the dam and implementa-
tion of necessary remedial measures are recoumended.

It is also recommended that the owner locate the downstream end of
the outlet pipe and evaluate the operational condition of the outlet
pipe sluice gate.

The capacity of the spillway was found to be approximately 20 |
percent of the PMF, which is less than the recommended capacity i
based on the size and hazard classification for the dam, Therefore,

the spillway is classified to be inadequate according to the recom~ }
mended criteria. However, as discussed in Section 5, the spillway

capacity is not considered to be seriously inadequate, A further |
analysis indicates that if the low spots on the crest of the dam l
wvere to be filled to the level of the spillway channel walls, the 1
capacity of the spillway would be approximately 40 percent of the !
m.

However, if the downstream railroad embankment were to be removed in
the future, the adequacy of the spillway or need for increasing the
spillway capacity should be reevaluated.

b. Adequacy of Information. Available information in conjunc-
tion with visual observations is considered to be sufficient to ,
make the following recommendations.

c. Urgency. The following recommendations should be implemented
immediately or on a continuing basis.

d. Necessity for Additional Data. It is recommended that the
dam be investigated and evaluated by a professional engineer
experienced in the design and comstruction of dams to more

13




accurately ascertain the consequences of the observed conditions
and the overall integrity of the dam and to develop plans for
remedial measures.

7.2 Recommendations and Remedial Measures

1. The owner should immediately retain a
professional engineer for detailed evalua-
tion of the dam and prepare and execute
plans for: (a) controlling seepage and
slumping on the downstream face of the dam
and (b) evaluating the integrity of the
embankment in view of the observed conditions.
The detailed evaluation of the dam should

include, but not be limited to, subsurface

investigations, materials testing, and
seepage and stability analyses.

In conjunction with the detailed evaluation
of the dam, the crest of the dam ghould be
surveyed and the low spot filled to the
design elevation.

The operational condition of the sluice
gate should be evaluated and necessary
maintentance performed,

Around-the-clock surveillance should be

provided during unusually heavy runoff and a

formal warning system should be developed to

alert the dowmstream residents in the event

of emergencies.

The dam and appurtentant structures should
be inspected regularly and necessary mainte-
nance performed. A review of the regional
geology indicates that some deep coal mine
workings exist in the vicinity of the dam

site. Therefore, future inspections should
include a search for indications of subsidence.
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CHECKLIST
ENGINEERING DATA
HYDROLOGIC AND HYDRAULIC

DRAINAGE AREA CHARACTERISTICS: 1.9 square miles (woodlands)
ELEVATION; TOP NORMAL POOL AND STORAGE CAPACITY: 1990 - 92-acre feet
ELEVATION; TOP FLOOD CONTROL ROOL AND STORAGE CAPACITY: 1922.1 - 131 acre-feet

ELEVATXON; MAXIMUM DESIGN POOL: 1993
ELEVATION; TOP DAM: 1992.1 (measured low spot)
SPILLWAY:

a. Elevation _1990

b. Type_ Concrete overflow . -
c. Width 56 feet (perpendicular to flow direction)

d. Length Not applicable

e. Location Spillover Adjacent to spillway

f. Number and Type of Gates Not applicable
OUTLET WORKS:

a. Type 20-Inch cast iron pipe

b. Location__Center of embankment

c. Entrance Inverts 1968 +

d. Exit Inverts Unknown

e. Emergency Draindown Facilities 20-Inch pipe
HYDROMETEOROLOGICAL GAGES:

a. Type _None
b. Location None
c. Records None
MAXIMUM NONDAMAGING DISCHARGE: 500 cfs * (spillway capacity)
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APPENDIX C

PHOTOGRAPHS
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{ LIST OF PHOTOGRAPHS }
d ) EBENSBURG STORAGE DAM i
E . | NDI I.D. PA-422 :

NOVEMBER 14, 1979

PHOTOGRAPH NO. DESCRIPTION ;
,, 1 Dam crest, looking east. ;
\ 2 Spillway crest.
3 Spillway approach channel, looking
upstream,
j 4 Spillway discharge channel, looking
_;. downstream.
’ 5 Intake tower. !
4 6 A slump near the left abutment. ' ;

7 A slump near the right abutment.




Photograph No. 1 ]

Dam crest, looking east.

Photograph No. 2
Spillway crest.
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3 i Photograph No. 3 8
1 i Spillway approach channel, looking upstream.
|
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« 3
Photograph No. 4
Spillway discharge channel, looking downstream.
‘
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Photograph No. 5

Intake tower.

Photograph No. 6
A slump near the left abutment.
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Photograph No. 7 "
A slump near the right abutment.
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APPENDIX D
HYDROLOGY AND HYDRAULICS ANALYSES
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HYDROLOGY AND WYDRAULIC ANALYSIS
( DATA BASE

WAMR OF DAN:_ Ebensbyrg Storage Dem (RDI - L.D. PA 442)

FAOBADLE MAXDMM PRECIPITATION (@) = _ 23.7  INCHES/26 wours'

3 STATION 1 2 3 4 5
: Hovell's Run | Hovell's Run | Ebensburg Ebensburg
A Station Dascription Reservoir Dan Raservoir Storage Dem
3 Drainage Avres (square riles) 1.4 - 0.5 -
- Cusslative Drainage Area
o (square miles) 1.4 1.4 1.9 1.9
X
T Adjustment of m(”r
o Drainage Ares (1)
6 Nours 102 102
P+
& 12 Bours 120 120
§ 24 Bours 1% R 1% .
o 48 Nours 140 140
1 72 Hours - -
E = Snyder Hydroglaph
z Parameters
. w(’) 2% 2%
CPIC‘“) 0.45/1.6 0.45/1.6
L (-lh-)(s) 1.8 . 1.0 - :
L., (silen) 0.8 0.4 ’
. 0.3 2 )
! C’ - ct(L "c.) (hours) 1.8 1 :
Spillvay Data
o Crest Length (ft) 0 56
R Fraeboard (ft) - 8 - 2.1
1 Diacharge Coefficient 3.26 to 4.32 3.1
1 Exponent 1.3 1.5

_:e “)Mronuorolglul Repore 33 (Pigure 1), U.S. Atmy, Corpa of Engineers, 1956.
1 u’m:n-norolg.lul Repore 33 (Figure 2), U.S. Army, Corps of Engineers, 1956.

u)lydrol.o‘!cal zone defined by Corps of ingineers, Baltimore District, for determining Snyder's
c Coefficients (CP and C)).

(.)Snydcr' s Coefficients.

T
E: J (”L = Langth of longest vater course from outlet to basin divide.
i L“ « Length of weter course from ocutlet to point opposite the centroid of drainage area.
=
! STORAGE ¥S. ELEVATION (WOWRLL'S Aw Dwx)(4) STORAGE V3. ELEVATION (EBEMSBURG STORAGE DAM)
y ¢ STORAGE ARRA aAvoLuE STORMAGE
3 | ELEVATION acreorezn) wevation [ ow, mar | b (D) e men @ | (aere-reen
2058 2076.0 2000 " 0.2 | 279.0
10 188.9 9.1
2033 1794.4 , 1990 N 9.2 0.1 .
F 2080 .3 [ Beservetr totson | : ' 0
v Ragerveir Rotton o

(g1 sntnetered trom USCS nepe.
D yyorume = 4013 () + &, + KA.

Vyron Pennbin t1les.
“)blm: Phase 1 Inspection Report, Natiomsl Dem Inspection Progras, Nowell's Run Dem, NDI I.D. PA~434, June 1978,

R N S A
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b | ; APPENDIX F | ,
. REGIONAL GEOLOGY i

The Ebensburg Storage Dam is located approximately two miles west of
the Allegheny Front on the east limb of the Wilmore Syncline. Dip of
the strata averages five degrees to the northwest toward the axis of
the Wilmore Syncline. Rocks at the site belong to the Allegheny and

= Pottsville formations of the Pennsylvanian System. The Allegheny is

o composed of sandstones, shales, thin limestones, and several coal

o seams, most notably the Lower Freeport and Upper and Lower Kittanning.

28 The Pottsville Formation lies beneath the Allegheny and is composed

- of the Homewood Sandstone, Mercer Shale, and the Conoquenessing

= Sandstone.

& Deep mining of the Lower Kittanning coal has taken place beneath ’

portions of the reservoir and surrounding area. i
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includes Selinagrorve Limestone and Neod-
wmove Nhale in central Pennoyivania and
Buttermilk Falla Limestone and Fsopus
Shale in _sasirrnmest Pennsgivanin; in
tncludes  Palmerton
Chert.

Pottsville Group
1;:'»! mg to \:I'n'lr. conrse v‘r.niucd sand-
ones and conglomeraten with some mine-
cble' r:al: l'ndlui': .’%:m Mountain, !-‘_h'!. G..:‘.:"
Sehuplkill, and Tumbling Run Forma-
tione.
Wills Creek Formation 1
Greenish gray. thin bedded, fismls shals .
Alle;heny GPO\IP witk [acal limestons and eandstone 2ones,; :
Curlic sequences of sandatone, shale, time- contuins red shele and siltstone in the !
numeroun commercial lower part.
i

atone and cosl;

coals; limestones thicken weatward; Van-
port Limentone in lower parf of section;
includen  Freeport, Kittunning, and

Clarion Formnations,
Bioomsburg Formstion
Red, thin and thick drdded shale and silt-

stone with I-rl units of sundetene and
Clinton Group ::II impure limestone, some green shale
Pndnmmunlly Rose Hill Formation -

isk purple to greemish gray, (Ain to
lhfermu nhulc ml:

McKenzie Formation
Groemsh gray. thin bedded shale inter-

Redd
medium dedded,
mfrer \ron
Iocal gray, fossiliferoua limestone; above
the Rose Hitl in drown (o white quarizitic brdded with pray, thin bedded, fornilifer.
sandstone (Keefer) interbedded wpward oun limeatone; shale predominant af the
with dark gray shale (Rockeater}. base; intraformetional drerria in Oh!
iowey part. Absent in Harrisburg
L vangle and tn the susnt

Keyser Formation
Dark gray, highly fossitiferous, thick ded-

. Marine beds
g va to ohw brown Maln praywackes,
. “Chemung’ bedn
nnd 'Phrm;n dedn ineluding Burket, ded, crystalline to nodulay limestone,
Brallier, Harrell, and Trimmers Rock; posecs into Maniius, Rondou!, end Decker
Tutly Limestone at - Formationa in the east,
Tonoloway Formation
Gray, highly laminated, fAin bedded,
argillaceaun  [imestone; passes  into
Rossardville and FPoxone Island beds in

the east.

Pocono Group
l'ndummnnlly gray, hard, mnmw rroas-

bedded rale and with

anmr shnle; includes in the Appalachian d

Plateaw  Burgoon, Shenangn, Cuwakogn,
Knapp Forma-

Cuasewage, Corry, and
tiona; includes part of “Umweawe” of
M. L. Fuller in Potter and Tioga counties.

Oriskany Formation

White to brown, Jine fo coavse gratned,
partly calearcons, Ineally ronglomeratic,
Sosmliferoun sandstone (Ridgeley) at the

top; dark grap, rherty limestone with
some interbedded shaler and sandntones

belnw: (Shriver).

Catskill Formation
Chicfly red to brownish shales and sand-
~

atnnes,; includen gray and greenisk sandd-

atone  tongues named Efk Mountain,

Honesdale, Shohola, and Delaware River -

in thr rast, >
g
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